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In Class Practice #1

Let’s convert the UML class diagram shown below into an implemented Java
Illustrate the differences between class

variables/methods and instance variables/methods.

class and wuse that class to

Rectangle s
— numberOfRectangles: int = O/
— length: int
— width: int

+ Rectangle(x, y: int)

+ getLength(): int

+ getWidth (): int

+ area(): int

+ changeSizes(x, y: int): void

Underlining a variable or a
method in a UML diagram
indicates that the variable or
method is a class method.

This is also the standard

value for a variable in UML.

format for specifying a default

For clarity, I've added the
constructor method, but
typically this will not be
included in the UML.
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[[class Rectangle - In Class Practice #1 - COP 3330
80 /ML 5/25/2011

. public class Rectangle {

| private static int numberOfRectangles = 0; //class variable - mumber of instances

private int length; //instance variable defining length of rectangle object

| private int width; //instance variable defining width of rectangle obiect

COP 3330: In Class Practice #1 Page 3 © Dr. Mark Llewellyn 6




fm REE{HHQ'E.J.,H'I.IH m eot S ANNELIAY; J| TnnutDialanPosFramn JLE

//claza Rects
J/MIL 5/25/200

public class Rectangle |
private static int numberOfRectangles = 0; //class variable - number of instances

private int length; //instance variable defining length of rectangle object
private int width; //instance variable defining width of rectangle object

//constructor method
//builds a Rectangle object with length = x and width = vy
= public Rectangle(int x, int y){ \
length = x;
width = y;
numberOfRectangles++; //increment class variable
}//end constructor
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I 3 Rectangle.java ] TestScanner.java ] InputDialogBoxExampl J]F

//accessor method for length
= public int getLength{){
retorn length;
}//end getlength method

/faccessor method for width
= public int getWidth() {
retorn width;
}//end getWidth method

Sfmethod to determine the area of a rectangle obiject
L= public int area(){
retorn width * length;
Y/ /end area method

f/method to modify the dimensions of a rectangle object
/% represents length attribute, y represents width attribute
public vold changeSizes(int X, int vy){
length = X;
width = y;
Y/ /end changeSizes method

o

COP 3330: In Class Practice #1 Page 5 © Dr. Mark Llewellyn




] UniCodeExample java

ectangle java

J] TestScanner.java

* public static void main(String args[]){

//create two Rectangle objects
Rectangle rl = new Rectangle(2,6);

Rectangle

//have the rectangle objects return their characteristics

Syatem.ouf.println("Rectangle
Syatem.ouf.println("Rectangle
System.ouf.println("Rectangel
System.out.println("Rectangle
System.out.println("Rectangle
System.out.println("Rectangle

r¢ = new Rectangle(4,8);

object
object
object
object
object
object

rl has
rl has
rl has
rZ has
rZ has
rZ has

//print out the current number of rectangle

//change the characteristics of rectangle object rl

rl.changeSizes(12,20);

//rl has length 2 and width 6 ‘,1”””’

//r2 has length 4 and width 8

objects
System.out.println("There are currently " + Rectangle number0fRectanglaes + " Rectangle objects”

r
Tl

r

r

length: " 4 rl.getLength());
width: " + rl.getWidch()):
area: " + rl.area() + "\n");
length: " + r2.getLength());
width: " + r2.getWidth());
area: " + r2.area() + "\n");
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=l Console {3

<terminated> Rectangle (1) [Java Application] C:\Program

Execute the program

Eectangle object rl has length: 2
BEectangle object rl has width: 6
BEectangel object rl has area: 12
REectangle object rZ2 has length: 4
Eectangle object r2 has width: 8
BEectangle object r2 has area: 32
There are currently 2 Rectangle objects.
Rectangle object rl has length: 12
BEectangle object rl has width: 20
REectangel object rl has area: 240
REectangle object rZ2 has length: 4
Rectangle object rZ2 has width: 14
BEectangle object rZ has area: 56
i
B
F - f =
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B, X %
x <terminated> Rectangle (1) [Java Application] C:\Prog
I
Eectangle object rl has length: 2

. . . . . Rectangle object rl has width: ©
piblic static void main(3tring args{]){ Rectangel object rl has area: 12

//EIEﬂtE tWEI REEtﬂIlg].E Ubjﬂﬂtﬂ Eectangle object r2 has length: 4
REEEEﬂlglE r]' = IEW REctaﬂglElzlﬁl; //ﬂ hElE lEIlgth 2 and Wldth 6 Rectangle object r2 has width: 8

Eectangle object r2 has area: 32

Rectangle 2 = new Rectangle(4,8); /¢l has length dand widsh & |,

[nave the rectangle objects return their characteristics
System,out.println("Rectangle object 1l has length: " + rl.getlength());
System.out.printin("Rectangle abject rl has width: " + rl.getiidth());
System. out.println("Rectangel abject ol has area: " + rl.area() + "\n");
System. out.printin("Rectangle object r2 has length: " + rZ.getlength());
System, out.printin("Rectangle object r2 has width: " + rd.getiWidth());

]

System. out.println|"Rectangle object 12 has area: "+ rl.area() + "\n");
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mUniCndeﬁample.jwa mTﬁlﬁcﬂnnm.java m]npm[lialngﬁmhmmpl

[/print out the current number of rectangle objects
System,out.printin("There are currently " + Rectangle,numberCfRectangles + " Rectangle o

Il | d

i 2% G EEE -

<terminated> Rectangle (1) [Java Application] C:\Program Files! aval red

There are currently 2 Rectangle objects.
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[J] TestScanner,java

e e T =]
fcnange

rl.changeSizes |

= T

fhave the rectangle
Svstem.ocutb.println(”
System.out.println ("
System.out.println ("
System.out.println("”
System.out.println("”
System.out.println("”

J h i

L

ﬂ | [ 1

>

2

LA

Why the output looks like it does. . .

A

—_

]

Hectangle
Lectangle
Rectangel
kectangle

Eectangle
ectangle

of

g

e 1h

= [
21

= o v o

Lo 1 o
length:
width:

has
has
area: " +
length:
width:

has
has
has
[P

hars ST

[3_ Problems

<terminated=

Last part of the output:

Both objects r1 and r2 invoke their
changeSizes () method and modify their
characteristics. Object r1 does this by supplying

two new values. Object r2 does this by invoking its
method to return and reuse its

own getLength ()

current length value and supplies a new width

value.

FEectangle
FEectangle
BEectangel

FEectangle
FEectangle
REectangle

4

ceristics
" + rl.getLength()):
" + rl.getWidch()):

rl.areal)

¥ HHHH];

" 4+ r2.getlengthi{)):
" + rZ2.getWidcthi()):

't:;i. gvas )} 4L ThinaMly .

@ Javadoc | [2, Declaration | Bl Console &3
Rectangle (1) [Java Application] C:\Program Files,

rl
rl

object
object
obhject

object
object
obhject

H H
Ry R R)

H

has
has
has

has
has
has

length: 12
width: 20
area: 240
length: 4
width: 14
area: 56
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